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A mobile phone is always with you and
knows where you are, which is why mapping
applications are so successful
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GCS Research: Introduction

John Waterman, PMP, GISP -
Vice President of Geospatial Solutions, GCS Research

East Burke, Vermont

802.473.4009 - jwaterman@gcs-research.com

Our focus: 4

— GIS Solutions Microsoft Partner
Independent Software Vendor (ISV)
— Research & Development Ll

— Strategic Consulting

Our customers: local, state, tribal, federal government,
and private sector.
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Smartphone Revolution of the wori's

population now has
a mobile phone

<7

« Smartphone GIS mainstream in 2012

o Number of
Currently, led by Consumers i LI
. . . . U.s
* Massive Business adoption in 2012 91.4 Million
— GIS Professionals: extend reach of their GIS out w
Into the field, down the hall, and to their customers o,
Mobile Phones in
World

5 Billion_

=

Out of
(._ /7 which only :
N ... ikl A 1.08 Billion

are smart phones

Growth in Activations. Android is now activating more than
550,000 new devices each day worldwide
. " ; S—
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please tell me you've
done this before.
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ne Platform

Market Share (2011)

Smartphone

Platform .
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How do we create a mobile app?

* Budget?
* Time?
« Support All Platforms?

» Technical skillset?
- Ability to go offline? Disconnected?
- Exploit device?

+ Evolving technology?

GCS)
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Native App vs. Web App: What are they?
* Native App

— Application deployed with the device; Lives on device

— Commonly, deployed application though app store / marketplace

— Created for each mobile operating system like iI0S
(iPhone/iPad), Android, Windows Phone 7 or BlackBerry, etc.

— Objective C/Java/.NET
« Web App

— Web page accessed from the mobile device
— A web site especially designed for mobile
— Web languages: HTML/CSS/JS
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Native App vs. Web App: Pros/Cons?
| NaweAw | Webaw

One app for all devices No Yes
Cost of development/maintenance More Less
Deployment App Stores Full Control
Performance Better
(games, hardware intensive)
Exploit Device Yes No
(Sensors, other Apps, 3 party SDKs, (GPS - Yes)
Bluetooth, etc.)
Usability Better Cannot use platform
User Controls
Market Penetration Built-in Marketing Web Search
Payment Options Integrated via App Store Web
Offline or disconnected capability Yes No
Download on start-up No Yes
s ==
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— Web client for Desktop

* Full news content || S e i | St Amcabi e e i
Mobile web client B | vl oot T

* Focused content
Quick and easy access to scrollable news stories
Native device apps
Quick and easy access to scrollable news stories
 Location based news (GPS)
* IReport — data collection,i.e. pictures/videos
« Built-in Marketing via App Stores
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GIS Data?

Native App
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App Deployment

* Native Apps: App Stores (or Manually)
« Web Apps: Full Control

APP STORE APP STORE
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National Geographic World Map App e

» Esri and National Geographic collaborated to produce a
distinctive basemap that reflects National Geographic's
cartographic design, typographic style, and map policies.
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Statistics for National Geographic World Map

h
/ GOOSIE? play ‘ ANDROID DEVELOPER CONSOLE

Statistics for National Geographic World Map (com.gesresearch nationalgeographicworldmap)

[ Total user installs

50,000
32,000
26,000

14,000

22012 e ——

j @ for Apr 22, 2012 - May 22, 2012

E——

Export as CSV

Android Version | | Device | | Country | | Language | | App Version | | Carrier

Total user installs by country

Show: last month 3m 6m 1y all

May 22, 2012

Total user installs: 41,885

App Store Advantage — Market Penetration:

40,000+ downloads in one month

2,000

o,

dpr 22-20127 [ - . | %

0

20,2042

Total user installs on May 22, 2012

0
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United States
India

United Kingdom
Canada

Spain

Italy

France
Philippines
Malaysia

Others

May 6, 2012

Your app
7522
2,953
2,370
1,966
1,881
1,839
1,649
1,622
1,464

18,619

17.96 %
7.09%
5.66 %
4.69 %
4.49%
4.39%
3.94%
3.87T %
3.90 %

44.45 %

May 13, 2012

All apps in
Education

17.37 %
2.65 %
233 %
0.83 %
2.25%
1.24 %
1.83 %
0.77 %
1.83 %

Top 10 countries for
Education

South Korea
United States
Japan

India

Germany
United Kingdom
Russia

Taiwan

Spain

Saudi Arabia

24.77 %
17.37 %
5.92 %
2.65 %
2.50 %
2.33%
2.27T% |
2.27T %
2.25%
1.91 %




Mobile Web App Mapping APIs

ArcGIS API for JavaScript (compact)
Leaflet (Cloudmade)

Modest Maps (MapBox)
OpenlLayers Mobile
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Native App Mapping APIs

» Device Operating System: Android, iIOS, etc.

* Esri ArcGIS Runtime for iOS, Android, Windows, Linux
— Esri: everything is a Device
— Windows 8 Metro — full screen immersive apps

Native Application Development Platforms

Windows Windows

Phone Mobile Windows

researchm



Native Plug-In: Adobe Air

* ArcGIS For Flex

— Adobe Flash Player on web
— Adobe AIR on desktops
— Adobe AIR on mobile devices

» Can be sluggish

* Need to install AIR plug-in

ADOBE AIR




Hybrid Apps: Native apps with web focus
- Advantages

— One app for all devices w/ Advantages of Native Apps
— Quicker/Easier development and maintenance
— Market Penetration that app stores provide

— Access to device hardware capabilities and other apps
— Others depending on the SDK 10S [0S i

MA::, m-n)cs Ancrord O5en47 S5x

. Drawbacks

— Many of the same as Native Apps (vs. Web Apps)
— Others depending on the SDK
— Security




Hybrid Apps: Native apps with web focus

* Web/Native Hybrid Technologies

— PhoneGap

— Titanium

— Sencha Touch
— MonoTouch

— JQTouch - beta

* Sencha

ggr
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Montana Site Selector

* Developed for businesses looking to open,

expand or relocate in Montana.

* GCS Research integrating PhoneGap and

ArcGIS Server to solve the multi-platform

problem for Esri Enterprise GIS customers

...........

Nors,

- 35 Sth Street West
d Columbia Falls, MT 55912

a2 A Type Warehouse
N Sale Prce
' $240.,000.00
=

Be@Lr0 ®

S0y

slade

] pueas |

Montana Site Selector

$ MONTANA

Prospective business
developers can search for
available properties.




Where is this going?

I’ve seen the

FUTURE

It’s in my

BROWSER

~ research. .




GIS Mobile Apps: Right Now

« Majority of Native Apps can be created as a Web App
* Maybe not so true for GIS Apps

* Common GIS App Requirements that suggest a Native App
— Hardware intensive (i.e. local geometry (geoprocessing) operations)
* Real-time mapping (i.e. crowd sourcing, vehicle tracking, display tracking)
— EXxploit device features (i.e. Bluetooth)
— Offline usage (local tile cache and in-memory operational layer features)
— Augmented Reality "

GCS)
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Smartphone Sensors

« Bluetooth, i.e. Range Finder
* GPS

- Camera

» Accelerometer
* Magnetic Field
» Temperature
* Proximity
Qrientation

» Light

researchu. " ————




Barcode Scanner & GIS Inventory

GPS Sensor
Camera Sensor

AN £
g @ INSPECTED-REPLACED: 33

it
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Internet
Scan barcode
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&S Reflectometry
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Augmented Reality

* Blurs line between
what's real and what's
computer-generated by
enhancing what we
see, hear, feeland " =
smell. o m

Sandbox

researchm



http://www.youtube.com/watch?feature=player_embedded&v=j9JXtTj0mzE

Augmented Reality

* GIS AR
A

Vermont Parcel App - GCS Research

6:56 PM

Results

= l 1/
@ POBOX10




Custom Routing

* ArcGIS Runtime SDK
* ArcGIS JavaScript SDK

R e e
[irecti 1 g
\ [ L //{'//A f ' _ #
| e DA T
.-
Sue Piroctions Overview {?
| Pepart Headquarters 0 y
;_ Headquarters
0o North on N Whitehead St toward £ Bl
Broadway Ave A
Turn right on E Broadway Ave [ :
Turn right on N Ofterbein Ave
| Turn right on E Waleut St

4 Arrive at destination, on the left
.‘ Pepart Transtormer 1
00 back East on £ Walwt St

Turn left on S Otferbain Ave

AutoPan

research.
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Offline: Caching map data when reception
IS unavailable

- Base map data offline: deploy as tile package directly to
device

Map package exported from ArcGIS Server via ArcMap
« QOperational Data Offline: iIn-memory

— Download features into memory via Feature Service

+Option: Store data on SD cards
» Editing Offline: via Feature Service
 Simple geometry engine: off-line

GCS
research.




Bringing mobile into the security
Infrastructure

Smartphone — secure local data/access

« Screen Lock Phone; Password; Enable Remote Locate, Lock and Wipe
« Centrally administered protection for domain and non-domain users
Embedded device identity protection: Personal security token/credentials
*  Encrypt data — Map Tile Package

Transmission Security— remote data/access, i.e. web services
« HTTPS/SSL — Map Services
*  Enterprise Authentication — Certificates

s oy —
.5‘ VPN Tunnel WAN/ AT ggg

3 VPN £ n 3G/4G/WIFI g S35
i U vices

- Cloud protection

Mobile User Corporate Premises

« Security as a Service (SecaaS) architecture enables cloud based security services
for smartphones

- Cloud mitigates the need for maintaining associated overhead
»Offline Apps
Security requirements may driv“e decision: Native App vs. Web App

GCS)
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Vermont Parcel App

Google Android ,

ESRI ArcGIS Server B
Parcels from VCGI )
Grand List data from towns GCS CArc

Data to be updated shortly

% il © 10:18PM & @E @ 10:18pm

Vermont Parcel App - GCS Research | 'Vermont Parcel App - GCS Research

i

Results Camera

Il No Parcel Data
I Parcels Available
[l Parcels & Property Info Available




GCS Research Parcel Apps

* First published Google Android
Apps to use Esri technology o

* 10,000+ downloads
- Coming soon:

— Data updates

Current Apps for:
Montana

* Vermont

»  Washington

« Denver

— IPhone/iPad & Windows 7
— New Apps for states/cities

GCS

GCS)
researchm

- San Diego

Washington Parcel

GES

- 7

gcs-resea rch.com

—

San Diego Parcel

o

GCS
ges-research.com
|

Denver Parcel

o

GCS
ges-research.com
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Town of Brookline, Massachusetts

* “Where Am I” App helps locate the closest public
transportation, parks and public schools, library, parking lots

and parking meters in town. 72\ Town of Brookline
- Coming soon: iPhone 5 Massachusetts

D Available on the iPhone

App Store

Whees s 52 - Beoaklins
ACKERS AVE QO

GCS)
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Stream Gauge Map App

* Approximately 5,000 of the 6,900 U.S. Geological
Survey sampling stations are equipped with telemetry to
transmit data on streamflow, temperature, and other
parameters back to a data base for real-time viewing via

the World Wide Web. =~ USGS

e http://waterwatch.usqgs.qoy/ e et .
& esri
 GPS

GCS

DA
-
A\ v 0"' ;) ...
= R Stas
R
& }2 iR
S "
) - B Er -?"
Q > '-" . ". USGS 04285800 NORTH BRANCH WINOOSKI RIVER AT MONTPELIER, VT
At * Sl LS 3 PROVISIONAL DATA SUBJECT TO REVISION
B gV e EET——
P,: 301 e A, Y ote: This real-time pera ally for for ice jam and fl
;‘ F N i - . purpases. Discharge r this site
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http://waterwatch.usgs.gov/
http://www.youtube.com/watch?feature=player_embedded&v=BkkLipnwknU

Fire Apps
« Active Wildland Fires Map App

— In order to give fire managers near real-time information,
fire perimeter data is updated daily based upon input from
incident intelligence sources, GPS data, infrared (IR)
imagery from fixed wing and satellite platforms.

» US Fire History Map App

— Displays fire perimeter data from 2000 to 2009 on top of
Wildland Fire Potential.

 About the data

— . Fire Perimeter data is a product of Geospatial Multi-
Agency Coordination (GeoMAC).

— Fire Potential data is a product of USFS Forest Service

GCS




‘Transfer of Care’ App for the iPhone

Secure information sharing App for
medical community, i.e. hospitals

Doctors share video and other relevant
real-time information to medical staff

Highly Secure App

Sensitive medical information

Map message locations

Not available in the Apple App Store

: »ij.wihgz
GCS) k==
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10:33 AM

A

~
Viessadges

380. S Musco 4/13/2 0:18:19 AM

Procedure Brief to Receiving

377. J Reyno 2/21/2012 1:35:26 PM
Discharge Hand-off

375. J Reyno 2/21/2012 10:11:21 AM
Nursing Update

370. Ryan Stiles 2/20/2012 12:22:31 PM
Discharge Hand-off




FEMA 100 Year Flood Zone Map App

* The 100-year flood is referred to as the 1% annual
exceedance probability flood, since it is a flood that has
a 1% chance of being equaled or exceeded in any single
year.

GCS

-PART)
d‘/‘\”’.l

+ GPS

« Flood zone data created by FEMA. \ﬂ{ FEM A

GCS)
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Soil Survey Map App

* Features the Solil Survey Geographic (SSURGO) by the
United States Department of Agriculture's Natural
Resources Conservation Service.

* It also shows data that was developed by the National
Cooperative Soll Survey and supersedes the State Soll

GCS

Geographic (STATSGO) dataset.
« GPS

GCS)
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Nuclear Sites Map App GCs

Map contains approximate buffered (50 and 100 km)
locations of world nuclear plants 5

USGS

research.



MPG Ranch — Data Collection App

Scientific sampling tool in the field

For example, record bird observations
using high resolution satellite imagery

Targeted for iPad 3

— 1Pad 3 has much better screen resolution
than previous versions

Connected and disconnected to the
Internet

— Mesh Wifi network in the field

— Utilizing local cache for GIS data and
imagery

Not available in the Apple App Store
GCS
researchu

MPG&
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EPA Watch List Map App GCs

* To improve public health and the environment, ...
the United States Environmental Protection \
Agency (USEPA) collects information about
facilities, sites, or places subject to

environmental regulation or of environmental =
Interest. ==

« GPS

researchm



Demographic Apps
Median Household Income Map App
— Displays US median household income for the US in 2010
Population Change Map App

— Displays annual compound rate of total population change in
the US from 2000 to 2010

Total Crime Map App

— Displays index of total crime in state, county, ZIP Code and
block group

Data and services provided by Esri ArcGIS Online

ANDROID APP ON

researchm

GCS




ANDROID APP ON




US Ol Field Map

« The map displays oil field and shale gas locations

- Data provided by Department of Energy, Energy
Information Administration (EIA)

* Contains services from Esri ArcGIS Online

researchm



US West Traffic Camera Map

+ Traffic camera feeds from Oregon, Washington,
California, ldaho and Montana

* Feeds from:

— ODOT
— WADOT
— Ctrans
— IDOT
— MDOT

Oregon: US101 at McCullough Bridge

ANDROID APP ON

RS
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Air Pollution Map

* Displays the number of Particulate Matter Days recorded
In the US, by state and county

« Data from the US Dept. of Health and Human Services

ANDROID APP ON

?0 Google play

& esri
GCS)
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USDA Renewable Energy Investments App

* The Renewable Energy Investments map contains
Information regarding USDA programs that provide
assistance to renewable energy and energy efficiency
projects

« Contains services from Esri ArcGIS Online

Total Investments by County (Data

- - from 2003 - Sept 30, 2011)
ADVANCING

Hampshire
County

Massachusetts
21

ReNewable Energy

1,065,653.00

GCS
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Modeling as a Service (MaaS)

B STH S Py
ata Exploratlon and Analytics System

I.D.E.A.S.™ - Intelligent

Finding the Right Geospatial Data and Models

LIXEAS. b a concept that will simphity the discovery, processing and analysis of earth observation data

an Analytic Services and Delivery Platform available'to a vanety oFusers

And models By proveding & single interface nto federsted duparate dats repositones, LDEAS will sllow

users po-demand accesd 1o & vast array of satelite and aserial imog and maps (o creste yalue-added

, makes Remote Sensing and Geospatial Information Systems data
= « readily discoverable, accessible, visualized and useable

visuatzation producty, 1o utiize dala for modeling, and 10 generate decision-support fools

Visualization and Analysis Power

IDEAS, will integrate & web stotefront, smat engine and gl perfotmance computing backbone to . S——
rapidly deploy dots, models and ansiytic capstilities. The web storefrant will be a ane-stop shogping o /
experonco to query, discover, access and exocc jata anc models. The umarn engine wit leveraje a -

Innovatnie mathods, such as leamed workfiows ad on a usars problem and soiution, to provide near

roaltime Mo W) 4 A Service (MaaxS) functicnality for product genevation, moadsl calibe

WON, L

fesdback, collaboration, The Ngh-perfarmance doud computing backbosre will peovide the

processing pawer ta geneate snalytic and visunlization products
Tailored Services for a Variety of Users 55}

LOEAS will benefit & wide spectrum of users who want 10 s Image, geospatial, weathee and other

remotely sense] data fom public sauscss tike NASA and commerncial soorces for & wnoe and

commercal applications that benefit sockety. Users will have the ability o U ad models, discoves ofhe
usery’ models, and download newly-developed products and solutions. Additicoally, LDEAS. wil

provide the maans for s

to devefop, explolt, and utfze products and cofaborate on solutions 1 a

communay of users with similar domsin mrerests

Orchestrated Services via SOA Architecture i ! -

o)
|
- R 1}

Initial Data Discovery and Product Delivery

How L.LD.EAS. is used:

The SI €
engineer
Defense : - ] Aeody
simulatic T
manage g
cost-effe N

esri deliverin : RS Masouk noorpiete
theadll ~ GC 3 Qesr | can 2000 IS /|5 O/

searcn. (N‘h.ﬁ"

for more lnfum&tlon', conti
l ideas and Machines, Inc . ' ‘

B Ll e
e e e 4

Azzoart | Meosy

|LDEAS, m being developed and mplemantad by the $i throegh corporate parinenhips and licessed techaciogies
‘-

) orgor:

n Progress

Boddes

Sesson of merest




Cloud and Supercomputing

* Rapidly deliver
geoprocessing and g+ % Gl YO RS
complex analysis results [

» Androids used to spin 5 L
weather for forest fires; . |

*  Predict fire
direction/perimeter

- Real-time coordination = W
.I A_ 3 l “-w A r:I n :
mr fif | SEE

| V-
;‘_-_“‘ i 5
GCS 4 gt = 2 )
S of LI


http://globe.gcs-holdings.net/landview/

Questions?

John Waterman, PMP, GISP

Vice President of Geospatial Solutions, GCS Research
East Burke, Vermont

802.473.4009 - jwaterman@gcs-research.com

"Everything is related to everything else, but
near things are more related than distant things"

- Waldo Tobler
/A
i\
o LS Microsoft Partner
GC S Independent Software Vendor (ISV)
GCS
/ ®
e ° A Partner Network
- I
. ™

GCS) www.gcs-research.com

researchm




